Radon, a well-known human carcinogen, is a radioactive gas naturally occurring from uranium and thorium in the ground. Among the 34 known radioactive isotopes of radon, 222 Rn and 220 Rn (thoron) were found at significant concentrations in the human environment with half-lives of 3.82 days and 55.6 seconds, respectively. Thus, outside air typically contains very low levels of radon; however, when contained in a closed environment, it builds up to higher concentrations.
Choi et al. 3 and Kim and Ha, 4 published in a timely manner, give us a better understanding of genetic variations in lung cancers and the disease burden associated with radon exposure in Korea.
In order to more effectively reduce the individual risk from radon exposure, knowing who is more susceptible for radon-induced lung cancer is necessary. Exploring genetic susceptibility for the risk of lung cancer due to radon exposure can provide some clues on who are at higher risk, because of the limited information on risk factors associated with radon-related lung cancer. Even common risk modifiers for radiation-related cancer (mostly exposure to X-ray and gamma ray) such as age at exposure and gender have not been observed clearly as risk of lung cancer associated with radon exposure. Several genome-wide association studies investigated the association of genetic polymorphisms with the risk of lung cancer due to radon exposure, suggesting possible biological mechanisms including gene mutations and chromosome alterations. 5, 6 In addition, lung cancer in never smokers (LCINS) is known to be a disease independent of smoking-associated lung cancer. Because radon is the second leading cause of LCINS and its ethic and genetic attributes are still unknown, genetic variations in LCINS should be investigated with human data. Choi et al. 3 identified several common genetic alterations (CHD4 rs74790047, TSC2 rs2121870, and AR rs66766408) both lung cancer patients and normal individuals exposed to high levels of residential radon, requiring further study to determine whether these genes play a role in developing LCINS after exposure to residential radon. As the genetic alterations for susceptibility to LCINS due to radon exposure remain unclear, further studies should be continuously conducted, taking into account the biological and carcinogenic pathways to induce lung cancer.
For public policy purposes, disease burden is an important measure of population health, often quantified in terms of disability-adjusted life years (DALYs), the combining estimated years of life lost and lived with disabilities. In general, disease burden attributable to radon exposure can be calculated by multiplying the population attributable fraction (PAF) for lung cancer, defined as the proportion of lung cancer attributable to radon exposure by the DALY in lung cancer. Kim and Ha 4 estimated the disease burden associated with lung cancer based on the national radon survey in 2011-2012. The PAF for lung cancer due to exposure to residential radon was 6.7% for men and 4.7% for women, and the total burden of lung cancer was 12,750 DALY for men and 4,022 DALY for women in 2013. These values were higher than the global average in which PAF was approximately 3.5% for men and 3.3% for women. 7 The major contribution of higher PAF in Korea than the global average was relatively higher radon concentration. Given that the radon concentrations were likely to be higher in socioeconomically disadvantaged populations, 4 a radon control policy consistent with health promotion in those populations as a priority should be developed and deployed. And most of all, stop smoking is necessary to reduce overall disease burden because the majority of radoninduced lung cancers are among those also exposed to tobacco smoke.
